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Synthesis and analytical data for ligands and palladium complexes Scheme S1. (a) Toluene, BINAP, Pd(dba)2, KOt-Bu, 85 °C, N2, 3 days; (b) CH3COOH, N2, 135 °C, 12 h.
Synthesis of 2-(3-Aminophenyl)pyridine.
This compound was synthesized according to a modified literature procedure. 3 To a suspension of 2-bromopyridine (0.78 mL, 8.16 mmol), 3-aminophenylboronic acid (1.05 g, 7.68 mmol), anhydrous K2CO3 (2.09 g, 15.35 mmol) and Pd(PPh3)4 (430.58 g, 0.38 mmol) in 1 ,2-dimethoxyethane (19 mL) under N2, ethanol (6 mL) and water (13 mL) were added. The mixture was refluxed under N2 at 95 °C for 24 h. It was allowed to cool and filtered, then water (100 mL) and EtOAc (100 mL) were added. The phases were separated and the aqueous phase was extracted with EtOAc (100 mL) for three times. The combined organic phases were dried over Na2SO4 and the solvent was rotary evaporated.
The crude product obtained was purified by silica chromatography using pentane-EtOAc mixtures ( 
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Synthesis of H2L 1 (N-(3-(pyridin-2-yl)phenyl)-[2,2'-bipyridin]-6-amine).
A mixture of 6-bromo-2,2'-bipyridine (665 mg, 2.83 mmol), Pd(dba)2 (29.6 mg, 0.515 mmol), racemic BINAP (61.4 mg, 0.098 mmol) and KOt-Bu (997 mg, 8.87 mmol) was partially dissolved in dry toluene (53 mL) under N2 atmosphere. 4 The mixture was stirred for 10 min, then 2-(3-Aminophenyl)pyridine (484 mg, 2.83 mmol) was added, followed by heating the reaction mixture to 85 °C. After 3 days stirring, the brown mixture was cooled down. Demi water (75.0 mL) was added and the mixture was stirred for 1 h. The mixture was then filtered, but no solids were obtained. The H2O layer was separated from the toluene layer. Extracted the H2O layer with EtOAc (100 mL) for three times and combined the toluene and EtOAc layers, followed by rotary evaporation of the solvents. The crude product obtained was purified by silica chromatography using pentane-EtOAc mixtures (2:1, Rf = 0.25) as eluent, to afford 67. 
Synthesis of H2L 2 (N-(6-phenylpyridin-2-yl)-[2,2'-bipyridin]-6-amine).
A mixture of 6-bromo-2,2'-bipyridine (665 mg, 2.83 mmol), Pd(dba)2 (29.6 mg, 0.515 mmol), racemic BINAP (61.4 mg, 0.098 mmol) and KOt-Bu (997 mg, 8.87 mmol) was partially dissolved in 53 mL dry toluene under N2 atmosphere. 4 The mixture was stirred for 10 min, then 2-Amino-6-phenylpyridine (484 mg, 2.83 mmol) was added, followed by heating the reaction mixture to 85 °C. After 3 days stirring, the brown mixture was cooled down with an ice bath.
Demi water (75.0 mL) was added and the mixture was stirred for 1 h. The mixture was filtered, but no solids were obtained. The H2O layer was separated from the toluene layer. Extracted the H2O layer with EtOAc (100 mL) for three times and combined the toluene and EtOAc layers, followed by evaporation of the solvents. The residues were dissolved in EtOAc and recrystallized in -20 °C, to get 596 mg of the target compound H2L 2 (yield: 65%, 1.84 mmol). 
ESI-MS
Synthesis of PdL 1 .
A mixture of H2L 1 (36.1 mg, 0.11 mmol) and Pd(OAc)2 (25.2 mg, 0.11 mmol) in a glacial acetic acid was refluxed for 12 h at 135 °C under N2 atmosphere to give a yellowish green solution. Then the solvent was rotary evaporated. The 
Synthesis of PdL 2 .
The synthesis of complex PdL 2 was similar to that of PdL 1 , except that ligand H2L 2 was used. A mixture of H2L 2 (32.4 mg, 0.1 mmol) and Pd(OAc)2 (22.4 mg, 0.1 mmol) in a glacial acetic acid was refluxed for 12 h at 135 °C under N2 atmosphere to give a yellowish green solution. Then the solvent was rotary evaporated. The resulted yellow solid was washed with EtOAc, ether and dry in vacuum to get 40.7 mg of pure PdL 2 complex (yield: 95%, 0.095 mmol). The 
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Single Crystal X-ray Crystallography
All reflection intensities were measured at 110(2) K using a SuperNova diffractometer (equipped with Atlas detector) with Mo Kα radiation (λ = 0.71073 Å) under the program CrysAlisPro (Version CrysAlisPro 1.171.39.29c, Rigaku OD, 2017). The same program was used to refine the cell dimensions and for data reduction. The structure was solved with the program SHELXS-2014/7 (Sheldrick, 2015) and was refined on F 2 with SHELXL-2014/7 5 . Numerical absorption correction based on gaussian integration over a multifaceted crystal model was applied using CrysAlisPro. The temperature of the data collection was controlled using the system Cryojet (manufactured by Oxford Instruments).
The H atoms were placed at calculated positions using the instructions AFIX 43 with isotropic displacement parameters having values 1.2 Ueq of the attached C atoms. The structure is disordered. The whole Pd complex is disordered over two orientations as both orientations may have the same space filling requirement. The occupancy factor of the major component of the disorder refines to 0.835(3). 
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Partition coefficients (log Pow) of palladium complexes
The partition coefficients of palladium complexes were determined by shake-flask method. Briefly, each palladium complexes was dissolved (0.8 mM) in octanol-saturated water and ultrasonicated for 1 h. After filtering with 0.2 µM membrane filters, aliquots of the stock solutions (0.2 mL) were transferred to 15 mL centrifuge tubes and diluted up to 6.0 mL. Then 6.0 mL of water-saturated octanol was added to one of the tubes and the mixture was shaked in a IKA Vibrax shaker for 24 h at 2200 pm. The mixture were then centrifuged for 20 min at 4300 rpm to separate the water phase. For each of the samples a 5.5 mL aliquot of the aqueous layer was taken using a syringe and 65% HNO3 
Cytotoxicity assay
The S17/S24 
EC50 curves and values of palladium complex in cancer cells
Singlet oxygen generation and phosphorescence quantum yield
The quantum yields of singlet oxygen generation and phosphorescence were determined in a custom-built setup shown in Scheme S2. All optical parts were connected with optical fibres from Avantes, with a diameter of 200-600 μm. The sample, consisting of the compound in deuterated methanol (500 µL), was added to a 104F-OS semi-micro fluorescence cuvette from Hellma Analytics, and placed in a CUV-UV/VIS-TC temperature-controlled cuvette holder (Avantes). The sample was allowed to equilibrate at 298 K for 5 minutes. Emission spectroscopy was performed with a 450 nm fibre-coupled laser (LRD-0450, Laserglow), which was set to 50 mW at the cuvette (4 mm beam diameter; 0.4 W·cm −2 ) at a 90° angle with respect to the spectrometer. The excitation power was measured using a S310C thermal sensor connected to a PM100USB power meter (Thorlabs). The emission spectra were recorded using two separate spectrometers for the UV-Vis and NIR emission, i.e. from 300 nm to 1000 nm for the phosphorescence of the complex (Avantes 2048L StarLine spectrometer) and from 1000 nm to 1700 nm for the phosphorescence of singlet oxygen ( 1 Δg) around 1275 nm (Avantes NIR256-1.7TEC spectrometer, detector set to −12 °C). The infrared emission spectrum was acquired within 9 seconds, after which the laser was turned off directly. Similarly, the visible emission spectrum was acquired within 2 seconds. UV-Vis absorption spectra before and after emission spectroscopy were measured using an Avalight-DHc halogen-deuterium lamp (Avantes) as light source (turned off during emission spectroscopy) and the before mentioned UV-Vis spectrometer as detector, both connected to the cuvette holder at where Φ is the quantum yield, A 450 is the absorbance at 450 nm (always kept below 0.1 for a 4 mm path length), E is the integrated emission peak of singlet oxygen at 1270 nm or the integrated phosphorescence emission peak between 520 and 950 nm, and sam and std denote the sample and standard, respectively. b Measurements were carried out at 450 nm excitation wavelength and in a solution of deuterated methanol in air atmosphere according to literature. 9 The absorption of complexes at 450 nm were set below 0. 
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Calculated values and TDDFT-Calculated spectra of metal complexes
Both deprotonated and protonated isomers PdL 1 , PdL 2 , [Pd(HL 1 )] + , and [Pd(HL 2 )] + , were minimized by DFT at the PBE0/TZP level as implemented in the ADF2017 suite from SCM, using COSMO to simulate solvent effects (in methanol), no frozen core, and starting from the X-ray structure of PdL 2 . The x,y,z coordinates of the 4 minimized structures are given in Table S5 and S6, and the LUMO and HOMO energy levels in Table S4 . The 20 first singlet electronic transitions were calculated by TDDFT also using ADF2017 and at the same level of theory, using the Davidson method. 
